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FPART NAME PART NUMEER
YENDOR NAME VENDOR MUMRER
S5RU 1 CENTERLINE LATCH ESSY VO70=-5943160
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QUANTITY QF LIEKE ITEMS: 4

DESCRIPTION/FTUNCTION:

GANGED LATCH S¥STEM CONTAINS A POWER DRIVE UNIT (PO MC287-0042 [(REF.
FMERA/QIL NGO, 02-4B-0&5-1) PROVIDING THE ROTARY MOTION AND LDRPIVES
BELLCRANES QR PIVOTING THE HOOKS TO LATCH OR UNLATCH THE RIGHT-H2ND
DOORS TQ THE LETFT-HAND LOORS.,
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EHUTTLE CRITISAL ITEME LIST = ORBITER NUMBER: 62=4B

EUMMARY

STRSYSTEM NAME: PAYILOAD BAY DOOR MECHANISMS

ITEM NAME: CENTERLINE LATCH ASSY
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AREREVIATED FAILTRE oIL|CRIT 'RIC
MODE DESCRIPTION LG ‘FLG
FAILS TO ENGAGE- box LRz ‘
FATLE T2 DISENGAGE X 2 2 ‘ !
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: REVIBION: O 12/15/88 W
SUBSYSTEM: PAYLOAD EBAY DOOR MECHANTSMS
CRITICALITY GF THIE
ITEM NAME: CENTERLINE LATCH ASSY _ FAILURE MODE:iEZ

———— -l A ———— —— A — — e s T ——— T al —r ——— i — v o

PAILTRE MCDE:
FAIIS TO ENGAGE.

MIESION PHASE:

oo QH=CRBIT

YEEICLE/PAYLOAD/KIT EFFFECTIVITY: 12 COLIMBIA
1 1p3 DISCOVERY
H 174 ATLANTIS

CADSE:

ADVERSE TOLERANCES,/WEAR, CONTAMINATION /FOQREIGY ORJECT/DEERIS, LOSS or
LUSRICANT, THERMAL DISTORTION oF STRUCTURE, PHY¥SICAL BINDING/JTAMMING

CRITICALITY 1/1 DURING INTACT ABORT ONLY? N
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REDUNDANCY SCREEN A} DPASS

B) N/A
€) PASS
FASS/FAIL RATIONALB:
A}
B)
<}
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= PFAILURE EFFECTS =~
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| {(A) SBUBSYBTEM:
4=GANGED LATCHE FAILS T9 SECURE IN CLOSED POSITION. PCSSIBLE CAMAST To
STRUCTURE QR LINKAGE IF JAM .OCCURS WITH LINKAGE AT OR NEAR ON=CENTTR
POSTTICN.

| (B) INTERFACING SUBSYSTEM (5) ¢
~ DOOR T AIRFRAME DEGRADED STRUCTURAL INTEGRITY.

| (C) MIBETON:

SATE ENTRY MAY PROCEED WITH ANY GANG CF CENTERLINE [ATCHES DISENCAGES,
r ISCo8934.
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' {D) CREW, VEHICLE, AND ELEMENT (3} :

| POSSIBIE LOSS OF CREW/VEETCLE IF MORE THAN ONE GANS OF CEMTIRLINZ
- LATCHES FAIL TO LATCH.

{E) FUHCTIONAL CRITICARLITY EFFECTS
NHONE

{(A) DEZTIGN:
LATCH AND MECHANISM MATSERTALS (6AL=4V TITANIUM, INCONEL 7312, A284 CRES:
CHOSEN FOR HIGH STRENGTH/LOW WEAR CHARACTERISTICOS. LATCH MECHANTSHM
DESIGNED WITH POSITIVE MARGINS OF SAFETY FCR ACTUATOR STALL CONDITION
AT MAXIMINM REACH TO 10 DEGREES FROM ON=CENTER PCSTTION. LATCH
MECHANTSM HOCK REACH CAPARTLITY EXCEEDS MAXIMUM BREDTICTED ROLLER
OISTANCE TCR WORST CASC THERYAL CONDITION {TAIL . STUN), Y-2 ALIGNMEN™
RCLLERS ENSURE PRCPER CAPTURE ENVELOPE FOR DOOR OVERLAD CASE. ALL
LINKAGES DESIGNED WITH DUAL ROTATING SURFACES AND DUAL LOCEING DEVICES
QN PIVOT SHAFTS. DESIGN OF THE ACTUATION SYSTEM PERMTITS PARTTAL
WORKAROUND OF THIS FAILURE MODE BY EXTRAVEAICULAR ACTIVITY {EVA, CREW
EXCEPT FOR CERTAIN PAYLOADS WHICH MAY LIMIT ACCESS. _

{R) TE=ST:

RQUALIFICATION TESTS: THE QUALIFTCATION ACTUATOR IS CERTTFISD BEm co-
28-237-0040-0001H (REF. FMEA/CII. NO. 02~4B=005-1) THE PAYLOAD EAY "OCE
LATCHING MECHANISM IS CERTIFIED PER CR-29-534360-001E FOR CENTERLINE
METHMANISM, SYSTIM QUALITICATION TEST ON 15 FOOT PAYLOAD BAY DOOR To=T
ARTICLES (087) INCLUDEC: ACCEPTIONALE - TO CONFIRM ALL COMPANENTS HLiyT
BEEN ASSEMBLED AND RIGGED PER MLO308=0022; ORBITAL FUNCTICNS - 3
THERMAL CONDITION WITH SIMULATED THERMAL DISTORTIONS OF BULKHNTADS AND
SILL LONGEROMS AND ONE OVERLAP AND ONE GAP TEST: OPERATING LITE TESTS -
A TOTAL OF 3180 CYCLES WERE CONDUCTED ON THE FORWARD AND 314 CYCLES

WERE CCHMDUCTED ON THE APT LATCHES: ACOUSTIC TESTS = PER MFOO0L-0140 TOR
S MINCTES; CERTIFICATION BY ANALYSIS/SIMITARTTY INCLUDED: HUMICITY,
FUNGUS, QZONE, PACKAGING, THERMAL=-VACUUM, SALT SPRAY, SAaND/DUST, ERoOY-
BASIC DESIGN ULTIMATE LOADS, ACCELERATION, MARGIN CF SAFETY AMND MISc-oy
ACDUSTIC LIFE.

ACCEDPTANCE TESTS: THE LATCHING MECHANISMS WERE RIGGED PER CONTEODLLED
SPECIFICATION MLQO208-0022. OPERATION OF LATCHES ARE VERIFIZD DURING
CHECKOUT AT KSC WHICH INCLUDES PAYLOAD BAY DCGOR FUNCTIONAIL AND FIHaL
CHECKQUT PRICR TO FLIGHT.

OMRSD: GROUND TURNAROUND INCLUDES DUAL MOTOR FUNCTIONAL CHECK OF -
LATCHING OPERATION. PROPER FUNCTION OF THE COMPONENTS IS VERITIZD
FERIQLICALLY AS PART OF THE MATNTEMANCE SAMPLING PRCGRAM.

(C) INEPECTION:
RECETIVING INSPECTION
PECEIVING INSPECTION VERIFIES MATERTIAL AND PROCESS CERTIFTCATICNS.
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. CONTAMINATION CoNT®OL
CLEANLTINESS VERIFICATION OF MATING SURFACT 13 PERFCEMED PRICR TO
INSTALTATICH.

ASSEMBLY/INSTALLATION .
DETAIL HARDWARE FABRICATION IS5 VERIFIED AND INSBEIZTED ON INDIVIDUAL
FLANNING DCCUMENTS. THREADED FASTENER INSTALLATION INCLUDING TORQUE,
LOOP PIN INSTALIATION AND SAFETY WIRING OF REQUTREED FASTENERS VERIFIED
BY INSPECTION. INSTALLATION IS A SAFETY CRITICAL QPERATICH AWD ADHERED
TJ. FIMAL RIGGING, ALICNMENT, AND SHIMMING ARE PER MI1o SPECIFPICATION
AND VERIFIED BY INSPECTICH. LUBRICANT APPL-CATION VERIFIZD 3¢
INSTPECTION.

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION 5 VERIFIED BY INSPECTION.,

CRITICAL PRCCESEZS
HEAT TRIATMENT IS VERIFIED EY INSPECTION,

TEETING
ACCEFTANCE TESTING VERIFITD BY INSFECTICHN.

HANDLING/DACKAGING
HANDLING AND PACKAGING REQUIREMENTS 13T VERIFIED BY INSPECTTON,

.:m FAILGEE HISTORY: : '
CAR NO. AB4839 : ENCESSIVE TORGUE Was FEQUIRED TO ROTATE ONE OF FCUR
CENTERLINE LATCHES IN LATCH GANG ON FORWARD PAYLCAD BAY DOOR TEST
ARTICLE IN PRE-QUALIFICATIAN FUNCTIONAL CHEZK: FAILURE CAMSZD BY
FRESENCE OF A PLASTIC FITM (LOCTITE) ON THE AFT BUSHING. LATCH Has
REDRYFIIM LUBED AND BUSHINGS WERE SQLVENT CLEANED FRICR TO RTASSEMDLY.

(E} OFERATIONAL USE:

THERMAL CONDITIONING OF VEHISLE CAN BE DONE TC ATTEMDT TO ALILEVIATE
PRCBLEM. LATCH TOOLS ARE AVAITABLE FOR EVA WORKAROUND EXCEPT IN THE
CASE OF CERTAIN PAYLOADS WHICH LIMIT ACCESS.
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RELIAEBILITY ENGINEERING: M. B. MOSEOWITZ
BESIGN ENGINEERING M. &. ALLEW
QUALITY ENGINEERING W. J. SMITH
NASA RELTABILITY

NASA SUBSYSTEM MANAGER
NASRZ QUALITY ASSURANCE
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